(12)INTERNATION. 



PLICATION PUBLISHED UNDER THE PATENT BIRpERATION TREATY (PCT) 



(19) World InteUectual Property 
Organization 
International Bureau 

(43) International Publication Date 
17 June 2004 (17.06.2004) 




PCT 



(10) International Publication Number 

wo 2004/051643 Al 



(51) International Patent Classification^: GllB 17/04 

(21) International Application Number: 

PCT/KR2003/001 100 

(22) International Filing Date: 4 June 2003 (04.06.2003) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 
10-2002-0075989 



10-2002-0080477 



2 December 2002 (02. 12.2002) KR 
16 December 2002 (16.12.2002) KR 

(71) Applicant (for all designated States except US): LG 
ELECTRONICS INC. [KRyTOl]; 20. Yoido-Dong, 
Youngdungpo-Gu, Seoul 150-010 (KR). 

(72) Inventors; and 

(75) Inventors/AppUcants (for US only)i SONG, In-Sang 

[KR/KR]; Poil Jugong Apt. 15-Dong, 308-Ho, 623, 
Naeson-Dong, Uiwang-Si, Gyeonggi-Do 437-080 (KR). 
YOO, Seung-Hon [KRilCR]; 620-1, 5/5, Yeoksam-Dong, 
Gangnam-Gu, Seoul 135-080 (KR). 



(74) Agent: PARK, Jang-Won; Jewoo Bldg. 5th Floor, 200, 
Nonhyun-Dong, Gangnam-Gu, Seoul 135-010 (KR). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BE, EG, BR, BY, BZ, CA, CH, CN, CO, Cr' Cu' 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE; Gh! 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KZ, LC, Lk! 
LR, LS, LT, LU, LV, MA, MD, MG. MK, MN, MW, MX, 
MZ, NX. NO, NZ, OM. PH. PL. PT, RO, RU, SC, SD, SB, 
SG, SK. SL, TJ, TM, TN, TR. TT. TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA. ZM. ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ. TZ, UG. ZM, ZW)i 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE 
ES, H. PR, GB, GR, HU, IE, FT, LU, MC, NL, PT, Ro! 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM^ 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



^ (54) TlUe: OPTICAL DISC LOADING APPARATUS 



170 

hoItTit^ibo 



IT) 




15b 

J. 



130 
120b 1 
120c H20 
120a j 



O rf.'^H r 'oading apparatus, by including a main roller installed at an inlet side of an optical disc drive; a disc 

<N r^'de '"Stalled m the opposite direction of the main roller with an inserted disc therebetween: a disc path control meS wS 

n : h.'"'"h*1 "^"^^ ""^^ " onl^ «o make an inserted small disTstop "a^sS 

O mounteble onto a spmdle; and a laige disc stopping member fonned at the drive in order to make an inserted large disc^too a" 

<««^ structure, and accordmglydiflFerait-sized optical discs can be reliably loaded. P-n» oy simpiuying a 



PCT/KR2003/001100 
OPTICAL DISC LOADING APPARATUS 

TECHNICAL FIELD 
The present invention relates to an optical disc player using a 
slot loading method, and in particular to an optical disc loading 
apparatus capable of loading different-sized optical discs with the small 
number of parts. 

BACKGROUND ART 

Generally, an optical disc loading apparatus is largely divided 
into a tray transfer type and a slot loading type. In the slot loading type, 
not by mounting a disc onto a tray and transferring to a disc driver, but 
by Inserting a disc into a slot and transferring it, the disc can be played. 
Accordingly, In the slot loading type, it is difficult to coincide the disc with 
a center of a spindle motor in comparison with the tray transferring type. 

In addition, there are an optical disc having a diameter of 12cm 
and an optical disc having a diameter of 8cm, and accordingly an 
optical disc reproducing apparatus has to be possible to load various 
sized-discs onto a spindle accurately. 

In the conventional tray transferring type, a 12cm disc mouriting 
portion and a 8cm disc mounting portion can be easily distinguished 
from each other by fomiing a stepped portion. However, in the slot 
loading type, it is difficult to distinguish a size of an inserted disc and 
load it. 

In order to solve the above-mentioned problem, various optical 
disc loading apparatus have been developed, Japan patent application 
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No.2000-227417 and Korea patent application No.2002-6312, etc. are 
related to them. 

However. In the conventional optical disc loading apparatus, 
because a large quantity of parts are used in order to distinguish and 
5 load different-sized discs, lots of fabrication cost and fabrication time 
are consumed. In addition, operation reliability is lowered. 

TECHNICAL filST OF THE PESENT IMVFMTinM 
In order to solve the above-described problems, It is an object 
10 of the present Invention to provide an optical disc loading apparatus 
capable of reducing the number of parts by simplifying a structure, 
lowering a fabrication cost and loading a different-sized disc reliably 

In order to achieve the above-mentioned objects, an optical disc 
loading apparatus In accordance with the present invention Includes a 
15 main roller Installed at an inlet side of an optical disc drive in order to 
take in/out an optical disc; a disc guide installed in the opposite 
direction of the main roller with an inserted disc therebetween: a disc 
path control member installed between the main roller and the inlet side 
of the drive; a small disc stopping member fomied at the drive In order 
20 to make an inserted small disc stop at a position mountable onto a 
spindle; and a large disc stopping member fonned at the drive In order 
to make an inserted large disc stop at a position mountable onto a 
spindle; wherein the disc path control member is formed so that an 
inserted disc contacting to the main roller, the disc guide and the path 
25 control member simultaneously has a proceeding direction different 
from that of an inserted disc contacting to the main roller, the disc guide 
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Simultaneously; the small disc stopping member has a certain height in 
order to stop a disc proceeding while simultaneously contacting to the 
main roller and the disc guide, and in order not to stop a disc 
proceeding while simultaneously contacting to the main roller, the disc 
5 guide and the path control member; and the large disc stopping 
member has a certain height in order to lock a disc proceeding while 
simultaneously contacting to the main roller, the disc guide and the path 
control member. 

Accordingly, in the present invention, by having a structure 
10 capable of varying a proceeding path of a disc according to a l<ind of an 
inserted disc with the small-number of parts, it is possible to load a disc 
stably. 

In addition, it is preferable for the disc path control member to 
have a sub roller installed at the end contacting to an inserted disc. 
15 Accordingly, an disc can be smoothly inserted without being scratched 
by the disc path control member. 

And. the sub roller has a hypertjoloid shape so as to contact 
only with the outer circumference of an optical disc, and accordingly it is 
possible to protect a data storing region of a disc from scratch. 
20 In addition, the apparatus further includes a roller frame, at 

which the main roller is hinge-joined at the end and the disc path control 
member is formed at the other end. rotationally hinge-joined with the 
main frame of the optical disc drive. The end of the roller frame at which 
the disc path control member is installed is bended in order to close the 
25 drive inlet when the main roller is separated from an inserted disc. In 
more detail, when the disc loading is finished and the roller frame Is 
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rotated so as to be separated from the inserted disc, the disc path 
control member closes the inlet of the disc drive, and accordingly it is 
possible to prevent duplicated disc insertion. 

In addition, the disc path control member includes a cleaning 
5 means at a surface contacted to an inserted disc, and accordingly it is 
possible to remove impurities on a data storing region of the disc. 

And, each contact rib has a difTerent height in order to make an 
inserted optical disc be stopped completely in the small disc stopping 
member. 

0 In the meantime, as another embodiment of the present 

invention, an optical disc loading apparatus includes a roller frame 
hinge-joined with a main frame; a main roller rotationally connected wUh 
the end of the roller frame; a roller driving means for rotating the main 
roller a sub member installed so as to support the same surface of an 
5 inserted optical disc with the main roller; a contact-pressing means for 
pressing the optical disc toward the main roller in order to make the 
inserted optical disc contact to the main roller with a contact-pressing 
force; at least two small disc stopping members fomied at the main 
frame contacted to the outer circumference of an inserted small disc in 
> order to stop the Inserted small disc at a position mountable onto a 
spindle; at least two large disc stopping members fomied at the main 
t3me contacted to the outer circumference of an inserted large disc in 
order to stop the inserted large disc at a position mountable onto a 
spindle; a large disc distinguishing means for distinguishing an inserted 
large disc; and a roller frame driving means for rotating the roller frame 
in order to make the large disc Inserted by the distinguishing means not 
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to be stopped to the small disc stopping member. 

And, the roller frame includes a main roller ami for connected 
with the main rollen and a sub member ami fomied at the opposite end 
of the main roller anm and having the sub memben wherein the main 
5 roller ami and the sub member arm are fomned so that the hinge point 
of the roller frame is fomied on a straight line of the top surfaces of the 
main roller and the sub member. 

In addition, the contact-pressing means Includes a hinge 
protrusion projected from the main fi^me, at which the bottom end 
10 thereof is placed at the hinge point of the roller frame, in order to 
contact-press the inserted optical disc toward the main roller and the 
sub member; and a roller frame elastic member, at which the end is 
fixed to the roller frame and the other end is fixed to the mainframe, for 
contact-pressing the main roller-inserted optical disc. 

15 

BRIEF DESCRIPTION OF DRAWINGS 

The accompanying drawings, which are included to provide a 
further understanding of the invention and are incorporated in and 
constitute a part of this specification, illustrate embodiments of the 
20 invention and together with the description serve to explain the 
principles of the invention, 
in tile drawings: 

Figures 1-13 show an optical disc loading apparatus in 
accordance with a first embodiment of tiie present invention; 
25 Figure 1 is a plan view illustrating an optical disc loading 

apparatus in Inserting of a small disc; 
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Figure 2 is a side view illustrating the optica! disc loading 
apparatus when the inserted small disc is located at position II in Figure 
1; 

Figure 3 is a side view illustrating the optical disc loading 
5 apparatus when the inserted small disc is located at position III in 
Figure 1 ; 

Figure 4 Is a side view illustrating the optical disc loading 
apparatus when the inserted small disc Is located at position IV in 
Figure 1 ; 

10 Figure 5 Is a side view illustrating the optical disc loading 

apparatus when the inserted small disc is located at position V In Figure 
1; 

Figure 6 is a side view illustrating the optical disc loading 
apparatus when the inserted small disc is located at position VI In 
15 Figure 1; 

Figure 7 is a plan view illustrating the optical disc loading 
apparatus when a large disc is inserted; 

Figure 8 is a side view illustrating the optical disc loading 
apparatus when the Inserted large disc is located at position VIII in 
20 Figure 7; 

Figure 9 is a side view illustrating the optical disc loading 
apparatus when , the Inserted large disc Is located at position IX In 
Figure 7; 

Figure 10 is a side view illustrating the optical disc loading 
25 apparatus when the inserted large disc is located at position X in Figure 
7; 

I 
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Figure 11 is a side view illustrating the optical disc loading 
apparatus when the inserted large disc is located at position XI in 
Figure 7; 

Figure 12 Is a perspective view Illustrating a disc guide; 
5 Figure 13 is a sectional view taken along a line XIII-XIII in 

Figure 12; 

Figure 14 is a front view illustrating a modified example of a sub 
roller in accordance with the first embodiment of the present invention; 

Figure 15 is a side-sectional view Illustrating a modified 
10 example of a disc path control member in accordance with the first 
embodiment of the present Invention; 

Figure 16 is a plan view Illustrating another example of a disc 
path control member in accordance with the first embodiment of the 
present Invention; 

15 Figure 17 is a front view illustration another example of a disc 

path control member In accordance with the first embodiment of the 

present invention; 

Figures 18-29 show an optical disc loading apparatus in 

accordance with a second embodiment of the present Invention; 
20 Figure 18 is a plan view illustrating the optical disc loading 

apparatus In inserting of a large disc; 

Figure 19 is a side view Illustrating a large disc cam member in 
Figure 18; 

Figure 20 is a side view illustrating a small disc cam member In 
25 Figure 18; 

Figure 21 is a side view illustrating the optical disc loading 
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apparatus in Figure 18 when a large disc cam lodging protrusion in 
Figure 18 Is located at a position IIX I; 

Figure 22 is a side view illustrating the optical disc loading 
apparatus in Figure 18 when the large disc cam locking protrusion in 
5 Figure 19 is located at a position IIX II; 

Figure 23 is a side view illustrating the optical disc loading 
apparatus in Figure 18 when the large disc cam locking protrusion in 
Figure 19 is located at a position IIX III; 

Figure 24 is a plan view Illustrating the optical disc loading 
10 apparatus in inserting of a small disc; 

Figure 25 is a side view illustrating the optical disc loading 
apparatus in Figure 24 when the small disc cam locking protrusion in 
Figure 20 is located at a position IIX V; 

Figure 26 Is a side view illustrating the optical disc loading 
15 apparatus when the small disc in Figure 24 contacts to a trigger 
protrusion; 

Figure 27 Is a side view Illustrating the optical disc loading 
apparatus in Figure 24 when the small disc cam locking protrusion in 
Figure 20 is located at a position IIX VII; 

20 Figure 28 Is a perspective view illustrating a disc guide in Figure 

21; 

Figure 29 Is a sectional view taken along a line IIX IX - 11 X IX; 
Figure 30 is a front view illustrating a modified, example of a sub 
roller In accordance with the second embodiment of the present 
25 Invention; and 

Figure 31 is a conceptual view illustrating a modified example of 
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a contact-pressing means in accordance with the second embodiment 
of the present invention. 



DETAILED DESCRIPTION OF THE INVEMTIOM 

5 Hereinafter, the preferred embodiments of the present invention 

will be described with reference to accompanying drawings. 

In description of the present Invention, detailed explanation 
about functions and a construction of the conventional art may be 
abridged In order not to wander from the gist of the present invention. 
10 Figures 1-13 show an optical disc loading apparatus in 

accordance with a first embodiment of the present invention; Figure 1 is 
a plan view Illustrating an optical disc loading apparatus in Inserting of a 
small disc; Figure 2 is a side view illustrating the optical disc loading 
apparatus when the Inserted small disc is located at position II in Figure 
15 1; Figure 3 is a side view illustrating the optical disc loading apparatus 
when the inserted small disc is located at position III in Figure 1; Figure 
4 is a side view illustrating the optical disc loading apparatus when the 
inserted small disc is located at position IV in Figure 1; Figure 5 is a 
side view illustrating the optical disc loading apparatus when the 
20 inserted small disc is located at position V in Figure 1 ; Figure 6 is a side 
view illustrating the optical disc loading apparatus when the inserted 
small disc is located at position VI in Figure 1; Figure 7 Is a plan view 
illustrating the optical disc loading apparatus when a large disc is 
inserted; Figure 8 Is a side view illustrating the optical disc loading 
25 apparatus when the inserted large disc is located at position VIII in 
Figure 7; Figure 9 is a side view illustrating the optical disc loading 
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apparatus when the inserted large disc is located at position IX in 
Figure 7; Figure 10 Is a side view Illustrating the optical disc loading 
apparatus when the inserted large disc Is located at position X in Figure 
7; Figure 11 is a side view illustrating the optical disc loading apparatus 
5 when the inserted large disc is located at position XI in Figure 7; Figure 
12 is a perspective view Illustrating a disc guide; and Figure 13 Is a 
sectional view taken along a line XIII-XIII in Figure 12. 

As depicted In Figures 1-13. the optical disc loading apparatus 
in accordance with the first embodiment of the present Invention is 
10 operated by an operating unit (not shown). It includes a main roller 110 
installed at an inlet of an optical disc drive In order to get In/out an 
optical disc 15a. 15b; a disc guide 170 installed at the opposite of the 
main roller 110 on the basis of the inserted disc 15a. 15b; a disc path 
control member 130 Installed toward the Inlet; a small disc stopping 
15 member 140 formed at the drive in order to make the small disc 15a 
stop at a position mountable onto a spindle 14b; and a large disc 
stopping member 150 fonned at the drive in order to make the Inserted 
large disc 15b stop at a position mountable onto the spindle 14b. 

The path control member 130 Is fomied so that a proceeding 
20 direction of an Inserted disc simultaneously contacted to the main roller 
110, the disc guide 170 and the path control member 130 Is different 
*om a proceeding direction of an inserted disc simultaneously 
contacted to the main roller 110 and the disc guide 170. The small disc 
stopping member 140 has a certain height so as to lock a disc 
25 proceeding while the disc contacting the main roller 110 and the disc 
guide 170 simultaneously, and so as not to lock a disc proceeding while 
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the disc contacting the main roller 110, the disc guide 170 and the path 
control member 130 simultaneously. And, the large disc stopping 
member 150 has a certain height so as to lock a disc 15a, 15b 
proceeding while contacting the main roller 110, the disc guide 170 and 
5 the path control member 130 simultaneously. 

The path control member 130 can be a sub roller for contacting 
to an optical disc surface while rotating. The sub roller 130 is a 
cylindrical roller and has a cleaning means at a surface contacted with 
the optical disc 15a, 15b In taking in/out of the disc 15a, 15b. The 
10 cleaning means is made of cotton flannel. 

In addition, the main roller 110 and the sub roller 130 are 
respectively combined with the both ends of a roller frame 120 
rotationally hinge-joined with a main frame 11 of the optical disc drive. 
The roller frame 120 includes a main roller ami 120a at which the main 
15 roller 110 fs hinge-joined; a sub roller amn 120b at which the sub roller 
130 is hinge-joined; and a hinge protrusion 120c hinge-joined with a 
main frame. The sub roller ami 120b is fomned so as to close the disc 
. inlet when the main roller 110 is separated from the optical disc by an 
additional main roller cam unit (not shown). In addition, as depicted In 
20 Figure 9, in the roller frame 120, the main roller arm 120a and the sub 
roller arm 120b are fomied in order to make the optical disc 15b 
proceed In a direction not locked in a small disc stopping member when 
the optical disc 15b is simultaneously contacted with the main roller 110 
and the sub roller 130. 

2^ 'n addition, the roller frame 120 further includes a spring 180 at 

which an end is fixed to the roller frame 120 and the other end is fixed 
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to the main frame 11 in order to maice tine disc 15 adhere closely to the 
disc guide 170. 

The disc guide 170 includes two disc contact ribs 171, 172 
facing the main roller 110. As depicted In Figure 12. in forming of the 
5 contact ribs 171 . 172, a height hi is lower than a height h2. Because of 
that, as depicted in Figure 4. when the disc is inserted between the 
contact ribs 171, 172 and the main roller 110. the disc can be stably 
locked in a small disk stopping member 140. However, the objects of 
the present Invention can be achieved by fomriing the contact ribs 171, 
10 172 so as to make the disc be locked in the small disk stopping member 
140 when the disc is inserted between the contact ribs 171. 172 and the 
main roller 110. In addition, as depicted in Figures 12 and 13, the 
contact ribs 1 71, 172 of the disc guide 170 are fomied so as to be slant 
downwardly from the central portion to the both ends in the Y direction 
15 in Figure 12. Accordingly, they can contact only to the outer 
circumference of the disc by being conesponded to the main roller 110 
slant upwardly from the central portion to the both ends. 

Hereinafter, the operation of the apparatus in accordance with 
the first embodiment of the present Invention will be described. 
20 Figures 1 ~6 show the inserting operation of the small disc 1 5a. 

When a user inserts the small (optical) disc 15a, the main roller 
110 is operated by an optical disc insertion sensing unit (not shown) 
an-anged at the inlet of the optical disc player, when the small disc 15a 
reaches the main roller 110, the small optical disc 15a can be inserted 
25 by the main roller 110. As depicted in Figure 3, when the small disc 15a 
simultaneously contacts with the main roller 110, the sub roller 130 and 
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the disc guide 170, the small disc 15a is proceeded in the direction not 
be locked by the small disk stopping member 140. 

As depicted in Figure 4. when the small disc 15a passes the 
sub roller 130. The proceeding path of the small disc 15a can be 
5 detemnined only by the disc guide 70 and the main roller 110. In more 
detail, by placing the small disc 15a between the contact ribs 171, 172 
of the disc guide 170 and the main roller 110, the small disc 15a 
proceeds in a direction locked by the small disk stopping member 140. 

As depicted in Figure 5, the small disc 15a proceeds continually 
10 and is locked by the small disk stopping member 140, and accorclingly 
the center thereof is arranged at the center of the spindle 14b. 

As depicted in Figure 6, the main roller 110 moves downwardly 
by a main roller cam unit (not shown), and the small disc 15a is 
mounted onto the spindle 14b. In addition, because the main roller 110 
15 moves downwardly, the sub roller ami 120b closes the inlet of the disc 
drive and prevents overlapping disc-insertion. 

Figures 7-11 show the inserting operation of the large disc. 
When the user inserts the large (optical) disc 15b, the main 
roller 110 is operated by the optical disc Insertion sensing unit (not 
20 shown) arranged at the inlet of the optical disc player, when the large 
disc 15b reaches the main roller 110, the large optical disc 15b can be 
inserted by the main roller 110. As depicted in Figure 9, when the large 
disc 15b simultaneously contacts with the main roller 110. the sub roller 
130 and the disc guide 170. the large disc 15b is proceeded in the 
25 direction not be locked by the small disk stopping member 140. 

As depicted in Figure 9, the large disc 15b proceeds continually, 
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passes the small disk stopping member 140 and is locked in the large 
disk stopping member 150. and accordingly the center thereof is 
arranged at the center of the spindle 1 4b. 

As depicted in Figure 11, the main roller 110 moves downwarxJIy 
5 by the main roller cam unit (not shown), and the large disc 15b is 
mounted onto the spindle 14b. 

The main roller cam unit (not shown) can be constructed 
variously. 

As described above, because the present invention Is capable 
10 of distinguishing and mounting a different-sized disc with a simple 
structure, it Is possible to reduce a fabrication cost, simplify the 
operation and improve the operation reliability. 

In addition, because the sub roller is made of cotton flannel, 
impurities on the surface of the optical disc can be removed. 
15 Figure 14 is a front view illustrating a modified example of a sub 

roller in accordance with the first embodiment of the present invention. 

In a sub roller 220. a rotational shaft 221 is rotationally 
combined with the roller frame, and it is fomied so as to be slant 
upwardly from the center to the both ends. Accordingly, In contacting of 
20 the optical disc 15, because it contacts to only the outer side of the 
optical disc 15. it is possible to minimize damage occurrable onto a data 
recording surface of the optical disc 15. 

Figure 15 is a side-sectional view illustrating a modified 
example of a disc path control member in accordance with the first 
25 embodiment of the present invention. 

As depicted in Figure 15, the disc path control member includes 

14 
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a spring receiving portion 333 formed at the optical disc drive main body 
11; a spring 332 installed in the spring receiving portion 333; and a sub 
member 330 connected to the spring 332 and performing the up and 
down motion. 

5 In addition, by fixing the sub member 330 at the optical disc 

drive main body 11, the objects of the present invention can be 
achieved. 

Figure 16 is a plan view illustrating another example of a disc 
path control member In accordance with the first embodiment of the 
10 present Invention. 

The optical disc path control member shown in Figure 16 is 
Installed at a position different from that of the optical disc path control 
member of the first embodiment. In more detail, it is installed at a 
position In which the small disc 15a does not contact In taking out and 

15 the large disc 15b contacts In taking in/out. Accordingly, by preventing 
the small disc 15a from being contacted to the path control member 130, 
it Is possible to reduce damage occun^ble risk of the small disc 15a. 

Figure 17 Is a front view illustrating another example of a disc 
path control member In accordance with the first embodiment of the 

20 present Invention. 

The optical disc path control member shown in Figure 17 
comprised two torsion springs Installed at disc Inlet. Lower fixing plates 
732 are formed at each interior sides of the main frame 11 and a upper 
stoppers 733 are formed above the lower fixing plates 732 at each 
25 Interior sides of the main frame 1 1 . 

The bodies 731 of the torsion spring are facing each other. One 
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end 734 of the torsion spring is fixed at the lower fixing plate 732 and 
the other end 735 of the torsion spring is limited by the upper stopper 
733. 

The disl^ 15a, 15b in contact with the end 735 of the torsion 
5 spring proceeds to a small disc locking member 140 and after passing 
the end 735 the disk 15a, 15b does not proceed to a small disc locking 
member 140. 

Figures 18-29 show an optical disc loading apparatus in 
accordance with a second embodiment of the present invention; Figure 
10 18 Is a plan view Illustrating the optical disc loading apparatus in 
inserting of a large disc; Figure 19 is a side view illustrating a large disc 
cam member in Figure 18; Figure 20 is a side view illustrating a small 
disc cam member in Figure 18; Figure 21 is a side view illustrating the 
optical disc loading apparatus in Figure 18 when a large disc cam 

15 locking protrusion in Figure 18 is located at a position MX I; Figure 22 is 
a side view illustrating the optical disc loading apparatus in Figure 18 
when the large disc cam locking protrusion In Figure 19 Is located at a 
position IIX II; Figure 23 is a side view illustrating the optical disc 
loading apparatus in Figure 18 when the large disc cam locking 

20 protmsion in Figure 19 is located at a position IIX III; Figure 24 is a plan 
view illustrating the optical disc loading apparatus in inserting of a small 
xOsc; Figure 25 is a side view illustrating the optical disc loading 
apparatus in Figure 24 when the small disc cam locking protrusion in 
Figure 20 is located at a position IIX V; Figure 26 is a side view 

25 illustrating the optical disc loading apparatus when the small disc in 
Figure 24 contacts to a trigger protrusion; Figure 27 is a side view 
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illustrating the optical disc loading apparatus in Figure 24 when the 
small disc cam locking protrusion in Figure 20 is located at a position 
MX VII; Figure 28 is a perspective view illustrating a disc guide in Figure 
21 ; Figure 29 is a sectional view taken along a line IIX IX - II X IX. 
5 As depicted in Figures 18-29. the loading apparatus in 

accordance with the second embodiment of the present invention 
includes a roller frame 420 hinge-joined with the main frame 11; a main 
roller 410 rotationally combined with the end of the roller frame 420; a 
roller driving means 660 for rotating the main roller 410; a sub member 

10 430 Installed so as to support the same surface of the inserted optical 
disc 15 with the main roller 410; a contact-pressing means for contact- 
pressing the optical disc 15 toward the main roller 410. at least two 
small disc stopping members 440 fomned at the main frame 11 in order 
to make the inserted small disc 15a mount onto the spindle 14b; at least 

15 two large disc stopping members 450 formed at the main frame 11 in 
order to make the inserted large disc 15b mount onto the spindle 14b; a 
large disc distinguishing means for distinguishing the inserted large disc 
15b; and a roller frame driving means for operating the roller frame 
420 In order to make the large disc 15b Inserted by the distinguishing 
20 means not to be locked In the small disc stopping member 440. 

The roller frame. 420 includes a main roller arm 420a for 
combining the main roller 410; a sub member ami 420b fomied so as to 
be opposite to the main roller ann 420a on the basis of the hinge point; 
and a hinge protrusion 420c fonned so as to combine the roller frame 
25 420 with the hinge point 420d. 

It is preferable for the sub member 430 to be a sub roller 
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notatlonally combined with the end of the sub member arm 420b. 
However, it is also possible to be constructed as a member for simply 
supporting the inserted disc 15. It is preferable for the sub roller 430 to 
be made of cotton flannel. 
5 The main roller arm 420a, the sub member ami 420b are 

arranged so as to mal<e the hinge point 420d be formed on the straight 
line of the main roller 410 and the sub roller 430. 

The roller driving means 660 includes a driving motor 661 and a 
gear set 663 connected to a driving shaft 662 of the driving motor 661 
10 and the rotational shaft 41 1 of the main roller in order to transmit power 
of the driving motor 661 to the rotational shaft 411. 

The contact-pressing means includes a hinge protmsion 670 
projected from the disc guide 470 of the main frame 11 so as to make 
the bottom end surface of the inserted optical disc 15 place at the hinge 
15 point 420d of the roller frame in order to malce the inserted optical disc 
15 contact to the main roller 410 and the sub roller 430; and a roller 
frame elastic member 480 in which one end is fixed to the roller frame 
420. the other end is fixed to the main frame 11 in order to make the 
main roller 410 contact-press the Inserted optical disc 11. Accorclingiy. 
20 when the optical disc is inserted between the sub roller 430, the main 
roller 410 and the hinge protrusion 670. the main roller 410 can be 
operated while maintaining a certain contact-pressing force to the 
optical disc 15. 

The disc guide 470 includes two contact ribs 471, 472 facing 
25 the main roller 410. As depicted in Figure 27, in fonning of the contact 
ribs 471. 472. hi is lower than h2. Because of that, as depicted in 
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Figure 25, when the disc is inserted between the contact ribs 471, 472 
and the main roller 410, the disc can be stably locked by the small disk 
stopping member 440. However, each height of the contact ribs 471. 
472 is determined so as to lock the disc in the small disk stopping 
5 member 440. In addition, as depicted in Figures 27 and 28. the contact 
ribs 471 , 472 of the disc guide 470 are slant from the center to the both 
ends in the Y direction In Figure 27. Because of that, they are contacted 
to only the outer circumference of the disc by corresponding to the main 
roller 410 having a hyperboloid shape. 
10 As depicted in Figure 21 , the small disc stopping member 440 is 

downwardly projected from the top plate of the main frame 11 . 

In addition, as depicted In Figure 21, the laipe disc stopping 
member 450 is downwardly projected from the top plate of the main 
frame 11. 

'a'^ge disc distinguishing means includes a a large disc 
trigger member 610. The large disc trigger member has trigger 
protrusion 612 protruded from the large disc trigger member 610; a 
hinge joining portion 613 which make the large disc trigger member 610 
connected to main frame 11; and. a cam pressing portion 614 formed at 
20 the opposite end of the trigger protmsion 612 on the basis of the hinge 
joining potion 613. 

The trigger protmsion 612 is fbmned at the position which can 
be contacted to the outer circumference of the inserted large disc 15b . 
before contacting to the small disc stopping member 440 and can not 
25 contacted to the outer circumference of the inserted small disc 1 5a. 

The roller frame driving means can be constructed as a large 
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disc cam unit 630 operated by the large disc trigger member 610. The 
large disc cam unit 630 includes a cam member 631 installed movably 
toward the taking in/out direction of the disc inserted by being contacted 
to the cam pressing portion 614; a gear hole 636 formed long in the 
moving direction of the cam member 631 ; a lack gear 637 fomied at the 
internal bottom surface of the gear hole 636; a pinion 638 engaged with 
the lack gear 637 when the cam pressing portion 614 moves the cam 
member 631; a cam driving shaft 639 connected to the pinion 638; a 
cam driving motor (not shown) for driving the cam driving shaft 639; a 
locking avoidance cam slant 632 fomied at the cam member so as to 
move the roller frame in order to make the inserted disc 15 not to be 
locked to the small disc stopping member 440 by moving the cam 
member 631 with the cam driving motor (not shown); a disc proceeding 
horizontal plane 633 fomied so as to proceed the disc on the locking 
avoidance cam slant 632; and a cam separation slant 634 extended 
from the disc proceeding horizontal plane 633 in order to make the main 
roller 410 separate firom the inserted optical disc 15. 

In addition, the large disc cam unit 630 includes a locking 
protrusion 615 projected from the side of the cam member 631 so as be 
locked in the cam pressing portion 614; a restoring spring 639 at which 
the end is fixed to the main frame 11, the other end is fixed to the cam 
rnember 630 in order to make the cam member return to the initial 
position when the combination of the lack gear 637 and the pinion 638 
is released; and a large disc cam protmsion 421 fomied at the side of 
the roller finame in order to move toward the cam surface of the cam 
member 631 . 
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In addition, the optica! disc loading apparatus in accortJnace 
with the second enrjbodiment of the present Invention further includes a 
small disc trigger member 620 for sensing when the outer 
circumference of the small disc 15b reaches the small disc stopping 
5 member 440; and a small disc cam unit 640 operated by the small disc 
trigger member 620. 

The small disc trigger member 620 includes a trigger protrusion 
622 contacted to the outer circumference of the small disc 15a before it 
reaches the small disc stopping member 440; a hinge joining portion 
10 having the trigger protrusion 622 at the end and hinge-joined with the 
main frame 11; and a cam pressing portion 624 formed at the opposite 
end of the trigger protrusion 622 on the basis of the hinge joining 
portion 623. 

The small disc cam unit 640 includes a cam member 634 
15 Installed movably toward the taking in/out direction of the disc inserted 
by being contacted to the cam pressing portion 624; a gear hole 646 
fomied long In the moving direction of the cam member 631; a lacl< gear 

647 fomied at the internal bottom surface of the gear hole 646; a pinion 

648 engaged with the lack gear 647 when the cam pressing portion 624 
20 moves the cam member 641 ; a cam driving shaft 639 connected to the 

pinion 648; a cam driving motor (not shown) for driving the cam driving 
shaft 639; and a cam separation slant642 for making the main roller 610 
separate from the inserted optical disc 15b according to the moving of 
the cam member 631 by the cam driving motor (not shown). 
25 in addition. In order to move along the cam surface of the cam 

member 641, a small disc cam protrusion 422 is formed at the side 
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surface pf the roller frame. 

Hereinafter, the operation of the apparatus in accorxlance with 
the second embodiment of the present Invention will be described. 
Inserting the large disc 1 5b will be described. 
5 When the large disc 15b is inserted, the main roller 410 is 

rotated by the roller driving means 660, and the large disc 15b is 
inserted into the main frame 11. As depicted In Figure 18. when the 
inserted large disc 15b is placed at an I position, it presses the trigger 
protrusion 612, and the trigger member 611 pert^orms the rotation In the 
10 counter-clockwise direction centering around the hinge joining portion 
613. According to the rotation of the trigger member 611. the cam 
pressing portion 614 presses the locking protrusion 615. and 
accordingly the large disc cam member 631 is moved. 

According to the moving of the large disc cam member 631, the 
15 lack gear 637 is engaged with the pinion 638. the large disc cam 
member 631 is continually moved, and accordingly the large disc cam 
protrusion 421 is moved from the IIX I position to the IIX II position. 
Accordingly, while the large disc cam protrusion 421 moves along the 
locking avoidance cam slant 632, the main roller frame 420 is rotated. 
20 and the main roller 410 is rotated downwardly as shown in Figure 22. 
As depicted in Figure 22. the large disc 15b is slant by the main roller 
410. the sub roller 420 and the hinge protrusion and proceeds 
continually without being locked by the small disc stopping member 440. 
AftenA/ard. when the large disc stopping member 450 Is locked, the 
25 large disc cam protrusion is moved from the IIX II position to the IIX III 
position along the cam separation slant 634. As depicted in Figure 23. 
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the main roller 410 is completely separated from the large disc 15b. and 
accordingly the large disc 1 5b is mounted onto the spindle 14b. 
Inserting the small disc 15a will be described. 
When the small disc 15a Is inserted, the main roller 410 is 
5 rotated by the roller driving means 660, and the small disc 15a is 
inserted into the main frame 11. When the inserted places at the 
position shown in Figure 24, it presses the trigger protrusion 622. and 
the small disc trigger member 621 perfomis the rotation in the clockwise 
direction centering around the hinge joining portion 623. According to 
10 the rotation of the trigger member 621, the cam pressing portion 624 
presses the locking protrusion 625. and the small disc cam member 641 
is moved. 

According to the moving of the small disc cam member 641, as 
depicted in Figure 20. the lack gear 647 is engaged with the pinion 648, 
15 the small disc cam member 641 moves continually, and the small disc 
cam protmsion 422 passes the cam separation slant 642. Accordingly, 
as depicted in Figure 27, the main roller 410 is completely separated 
from the small disc 15a. and the small disc 15a is mounted onto the 
spindle. 

2® As described above, because the second embodiment of the 

present invention is capable of distinguishing and mounting a different- 
sized disc with a simple structure, it is possible to reduce a fabrication 
cost, simplify the operation and improve the operation reliability. 

In addition, because the sub roller is made of cotton flannel, 
25 Impurities on the surface of the optical disc can be removed. 

Figure 30 is a front view illustrating a modified example of a sub 
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roller in accordance with the second embodiment of the present 
Invention. 

In the sub roller 520. the rotational shaft 421 is rotationally 
combined with the roller frame 420. and it has a hyperboloid shape. 
5 Accordingly, when the sub roller 520 contacts to the optical disc 

15, because it can contact only to the outer end of the optical disc 15. 
damage occunabie onto the data recording surface of the optical disc 
15 can be minimized. 

Figure 31 is a conceptual view illustrating a modified example of 
10 a contact-pressing means in accordance with the second embodiment 
of the present invention. 

The contact-pressing means includes a contact-pressing 
member 771; a contact-pressing elastic member 772 at which the end 
is fixed to the contact-pressing member 771. the other end is fixed to 

15 the main frame 11 in order to press the inserted optical disc 15 toward 
the main roller 410 and the sub member 430; and a separation 
preventive member 773 at which the end is fixed to the roller frame 420. 
the other end is fixed to the main ft-ame 11 in order to prevent the main 
roller 410 separate from the roller fi^me elastic member 480 and the 

20 contact-pressing member 771 contact-pressing the inserted optical disc 
15. 

As described above, because the contact-pressing member 771 
contacts the inserted optical disc 15 to the main roller 410 with a certain 
contact-pressing force, the main roller 410 can efficiently move the 
25 optical disc 15. 

As the present invention may be embodied In several forms 
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without departing from the spirit or essential characteristics thereof, it 
should also be understood that the above-described embodiments are 
not limited by any of the details of the foregoing description, unless 
othenwise specified, but rather should be construed broadly within Its 
5 spirit and scope as defined in the appended claims, and therefore all 
changes and modifications that fall within the metes and bounds of the 
claims, or equivalence of such metes and bounds are therefore 
intended to be embraced by the appended claims. 



10 INDUSTRIAL APPLICABILITY 

As described above, the present invention can have various 
advantageous. 

First, the present Invention is capable of distinguishing a size of 
a disc and changing a disc moving path according to the size of the disc 
15 inserted into an optical disc player with a simple structure, and 
accordingly it is possible to reduce a production cost. 

By simplifying the stmcture. noise occurrable in operation of the 
apparatus in the disc loading can be sharply reduced. 

In addition, by simplifying a disk loading operation, operational 
20 reliability can be improved. 

In addition, by using a sub roller made of cotton flannel, 
impurities on the surface of an optical disc can be removed. 
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CLAIMS 

1 . An optical disc loading apparatus, comprising: 
a main roller installed at an inlet side of an optical disc drive in 
5 order to take in/out an optical disc; 

a disc guide installed in the opposite direction of the main roller 
with an inserted disc therebetween; 

a disc path control member installed between the main roller 
and the Inlet side of the drive; 
10 a small disc stopping member fomied at the drive in order to 

make an inserted small disc stop at a position mountable onto a 
spindle; and 

a large disc stopping member fomied at the drive in order to 
make an inserted large disc stop at a position mountable onto a spindle; 
15 wherein the disc path control member is fomied so that an 

inserted disc contacting to the main roller, the disc guide and the path 
control member simultaneously has a proceeding direction different 
from that of an inserted disc contacting to the main roller, the disc guide 
simultaneously; 

the small disc stopping member has a certain height in order to 
stop a disc proceeding while simultaneously contacting to the main 
roHer and the disc guide, and in order not to stop a disc proceeding 
while simultaneously contacting to the main roller, the disc guide and 
the path control member^ and 

the large disc stopping member has a certain height in order to 
lock a disc proceeding while simultaneously contacting to the main roller. 

26 
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the disc guide and the path control member. 

2. The apparatus of claim 1 , wherein the disc path control 
member has a sub roller installed at the end contacting to an inserted 

5 disc. 

3. The apparatus of claim 2, wherein the sub roller has a 
hyperboloid shape so as to contact only with the outer circumference of 
an optical disc. 

10 

4. The apparatus of claim 1 , further comprising: 

a roller frame, at which the main roller is hinge-joined at the end 
and the disc path control member is fomied at the other end, 
rotationally hinge-joined with the main frame of the optical disc drive. 

15 

5. The apparatus of claim 4, further comprising: 

a contact-pressing spring at which the end is fixed to the main 
frame of the optical disc drive and the other end is fixed to the roller 
frame in order to make the main roller act a contact-pressing force on 
20 an inserted disc. 

6. The apparatus of claim 4, wherein the end of the roller 
frame at which the disc path control member is installed is bended in 
order to close the drive inlet when the main roller is separated from an 

25 inserted disc. 
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7. The apparatus of claim 1, wherein the disc path control 
member Includes a cleaning means at a surface contacted to an 
inserted disc. 

8. The apparatus of claim 7, wherein the cleaning means 
Is made of cotton flannel. 



9. The apparatus of claim 1, wherein the disc guide 
includes two disc contact ribs vertically long at right angles to a 
10 proceeding direction of an optical disc. 



10. The apparatus of claim 9, wherein each contact rib has 
a different height in order to make an inserted optical disc be stopped 
completely in the small disc stopping member. 

15 

11 . The apparatus of claim 1 , wherein the disc path control 
member is elastically combined with the main frame. 



12. The apparatus of claim 1 , wherein the disc path control 
20 member comprises two torsion spring Installed at both sides of main 

frame with its bodies facing each other. 

13. An optical disc loading apparatus, comprising: 

a roller frame hinge-joined with a main frame; 

25 a main roller rotationally connected with the end of the roller 

frame; 
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a roller driving means for rotating the main roller; 

a sub member installed so as to support the same surface of an 
inserted optical disc with the main roller; 

a contact-pressing means for pressing the optical disc toward 
5 the main roller in order to make the inserted optical disc contact to the 
main roller with a contact-pressing force; 

a small disc stopping member fomned at the main frame 
contacted to the outer circumference of an inserted small disc in order 
to stop the inserted small disc at a position mountable onto a spindle; 
10 a large disc stopping member fonned at the main frame 

contacted to the outer circumference of an inserted large disc in order 
to stop the inserted large disc at a position mountable onto a spindle; 

a large disc distinguishing means for distinguishing an inserted 
large disc; and 

15 a roller frame driving means for rotating the roller frame in order 

to malce the large disc inserted by the distinguishing means not to be 
stopped in the small disc stopping member. 

14. The apparatus of claim 13, wherein the sub member is 
20 a sub roller. 



. 25 



1 5. The apparatus of claim 14, wherein the sub roller has a 
hyperboloid shape so as to be contacted only with the outer 
circumference of an optical disc. 

16. The apparatus of claim 13, wherein the roller frame 
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includes: 

a main roller arm connected witli tlie main roller; and 
a sub member arm formed at the opposite end of the main roller 
. arm and having the sub memben 
5 wherein the main roller arm and the sub member arm are 

formed so that the hinge point of the roller frame is on a straight line of 
the top surfaces of the main roller and the sub member. 

17. The apparatus of claim 16, wherein the contact- 
10 pressing means includes: 

a hinge protrusion projected from the main frame, at which the 
bottom end thereof is placed at the hinge point of the roller frame, in 
order to contact-press the inserted optical disc toward the main roller 
and the sub member; and 

3 roller frame, elastic member, at which the end is fixed to the 
roller frame and the other end is fixed to the mainframe, for contact- 
pressing the main roller-inserted optical disc. 



18. The apparatus of claim 13, wherein the contact- 
20 pressing means includes: 

a contact pressing member; 

a contact-pressing elastic member, at which the end is fixed to 
the contact-pressing member and the other end is fixed to the main 
frame, for pressing the inserted optical disc toward the main roller and 
25 the sub member; and 

a roller frame elastic member, at which the end is fixed to the 
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roller frame and the other end is fixed to the main frame, for making the 
main roller contact-press the optical disc toward the contact-pressing 
member. 

5 19. The apparatus of claim 13, wherein the sub member 

includes a cleaning means at a surface contacted to an inserted disc. 

20. The apparatus of claim 1 9. wherein the cleaning means 
is made of cotton flannel. 

10 

21. The apparatus of claim 13, wherein the large disc 
distinguishing means includes a large disc trigger member having: 

a trigger protrusion Installed so as to contact with the outer 
circumference of an inserted large disc before it contacts to the small 
15 disc stopping member, and so as not to contact to the outer 
circumference of an inserted small disc; and 

the trigger protrusion at the end, a hinge joining portion hinge- 
joined with the main frame and a cam pressing portion fomied at the 
other end opposite to the trigger protrusion with the hinge joining portion 
20 therebetween. 



22. The apparatus of claim 21, wherein the roller frame 
driving means includes: 

a large disc cam member installed so as to move toward a 
taking in/out direction of an inserted disc by being contacted to the cam 
pressing portion; 
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a lack gear formed long at the large disc cam member in tlie 
moving direction of the large disc cam memben 

a pinion formed so as to be engaged with the lacic gear when 
the cam pressing portion moves the large disc cam member; 
5 a driving motor for driving the pinion; 

a locking avoidance cam slant for moving the roller frame in 
order to make the Inserted optical disc not be locked In the small disc 
stopping member when the large disc cam member is moved by the 
driving moton 

3 cam separation slant extended-formed at the locking 
avoidance cam slant in order to make the main roller be separated from 
the optical disc; and 

a large disc cam protrusion formed at the side surface of the 
roller frame so as to be movable along the cam slant. 

15 
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